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Effect of proteolytic enzyme bromelain on pain and 
swelling after removal of third molars
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Abstract

Aims and Objectives: To evaluate the effect of bromelain on pain and swelling after surgical removal of third molars. 
Materials and Methods: A prospective randomized clinical study was conducted among 40 patients requiring surgical 
removal of impacted mandibular third molars. All the impacted molars were surgically removed, and the patients were 
administered bromelain along with amoxicillin. Patients were recalled on day 1, day 3, and day 7 for postoperative 
pain assessment using visual analogue scale (VAS) and postoperative swelling assessment using facial reference points 
tragus and pogonion. VAS score was statistically analyzed using repeated analysis of variance with post-hoc Bonferroni 
test postoperatively on day 1, day 3, and day 7 using the Statistical Package for the Social Sciences software version 14. 
Results: Out of the total 40 patients, bromelain was effective in 28 (70%) patients. In these patients, there was reduction 
in swelling and pain after taking bromelain. Conclusion: Bromelain can be used as a successful oral enzyme therapy for 
oral surgery patients, especially after removal of impacted third molars.
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INTRODUCTION

Studies have shown that the most common impacted 
teeth are third molars (98%) followed by maxillary 
canines (1.3%).[1] Removal of impacted teeth needs a 
surgical procedure where soft tissue flap is raised and 
associated tooth or bone or both are cut and the tooth 
is removed. Such surgical procedures usually result 
in injury of tissues, involving inflammation and repair 
processes.[2]

In order to avoid or minimize post surgical 
complications, such as pain, swelling, and trismus, 
surgeons have either modified surgical techniques, 
such as using lasers and cryotherapy, or advised 
the patients to use proteolytic enzymes, such as 
trypsin, chymotrypsin, papain, serratiopeptidase, and 
bromelain (pineapple enzyme), along with routine 
antibiotics, analgesics, and corticosteroids.[3,4] The 
benefits of administering enzymes after surgical 
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procedures demonstrated both in vitro and in vivo are 
anti‑inflammatory, antithrombotic, and fibrinolytic, 
thereby minimizing postoperative complications.[5]

Bromelain is extracted from the stem and fruit of 
pineapple plant. In patients with osteoarthritis, 
it has been used as an alternative to nonsteroidal 
anti‑inflammatory drugs (NSAIDs).[6]

Few studies have been conducted to determine the 
effect of bromelain on reducing the inflammation 
after extraction of third molars, demonstrating its 
anti‑inflammatory and antiedematous action.[7‑9] Our 
study was carried out to assess the effect of proteolytic 
enzyme bromelain in controlling pain and swelling after 
surgical removal of lower third molars.

Aims and Objectives

To evaluate the effect of proteolytic enzyme bromelain 
on controlling pain and swelling after surgical removal 
of third molars by visual analogue scale (VAS) and using 
facial reference points (tragus to pogonion distance), 
respectively.

MATERIALS AND METHODS

A prospective randomized clinical study (RCT) 
was carried out after obtaining institutional ethical 
committee approval among 40 patients (randomly 
selected) requiring surgical removal of impacted 
mandibular third molars who reported to the 
department of oral and maxillofacial surgery from 
October 2012 to October 2014.

Inclusion criteria

•	 Patients	in	the	age	group	of	17–45	years

•	 	Patients	with	unilateral/bilateral	impacted	mandibular	
third molars diagnosed for surgical extraction.

Exclusion criteria

•	 	Patients	 with	 known	 severe	 systemic	 diseases	
contraindicating tooth extraction

•	 	Known	 mentally	 challenged	 patients,	 and	 patients	
who are unable to communicate

•	 Pregnant	and	lactating	women
•	 Patients	on	anticoagulant	therapy
•	 Patients	allergic	to	bromelain
•	 Immunocompromised	patients.

A complete history of all the patients was taken 
and thorough clinical examination was done 
to rule out any systemic problems [Figure 1]. 
Orthopantomogram (OPG) and intraoral periapical 
radiographs for impacted mandibular third molars 
were taken after obtaining informed consent from 
the patients. The difficulty index for tooth removal 
was	 assessed	 using	 Winter’s	 WAR	 lines	 [Figure	 2].	
Preoperative Tragus to Pogonion (TR–PG) distance was 
measured using a flexible metal scale [Figure 3].

Surgical procedure

To standardize the surgical procedure, all surgical 
procedures were performed by the same surgeon. 
Intraorally, inferior alveolar, lingual, and long buccal 
nerve blocks were given using 2% solution of 
lignocaine hydrochloride with 1:200000 adrenaline 
followed by the surgical removal of mandibular third 
molar using the standard procedure. After socket 
debridement, the wound was primarily closed with 
3‑0 silk sutures. Postoperatively, all patients were 
administered amoxicillin 500 mg TID for 5 days and tab 
bromozyme DT 200 mg BD for 5 days. Patients were 

Figure 1: Intraoral view Figure 2: Winter’s WAR lines assessment
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recalled on day 1, day 3, and day 7 for postoperative 
pain assessment (VAS scale) and postoperative swelling 
assessment (facial reference points). The suture removal 
was done 7 days postoperatively.

RESULTS

Out of the total 40 patients, 16 were with 
mesioangular (40%), 10 with horizontal (25%), 7 each 
with vertical and distoangular (17.5%) impactions. 
Thirty‑two were position A (80%), 8 position 
B (20%), 10 class I (25%), 29 class II (72.5%), and 
1 class III (2.5%) [Table 1, Graph 1].

Effectiveness of bromelain for each difficulty index 
score (mild, moderate, and difficult) were evaluated. 
Out of the 28 cases, 13 were with mild score (46.4%), 
10 with moderate score (35.7%), and 5 with difficult 
score (17.9%) [Table 2, Graph 2].

In 28 cases, effectiveness of bromelain among each 
subtypes – angulation (mesioangular, horizontal, 
vertical, and distoangular), position (A, B, and C), 
class (I, II, and III) were evaluated. In this, 14 were 
mesioangular (50%), 6 were horizontal (21.4%), 5 
were vertical (17.9%), and 3 were distoangular (10.7%) 
impactions. Twenty‑one were position A (75%) and 
7 position B (25%) impactions were observed. Eight 
class I (28.6%) and 20 class II (71.7%) types of impacted 
third molars were observed.

Assessment of pain

VAS score was statistically analyzed using repeated 
analysis of variance (ANOVA) with post‑hoc 
Bonferroni test postoperatively on day 1, day 3, and 
day 7 [Table 3, Graph 3].
Day 1:  minimum VAS score was 3, maximum was 6, 

with a mean score of 4.86 (SD: 0.85).
Day 3:  minimum VAS score was 2, maximum was 5, 

with a mean score 3.11 (SD: 0.88).
Day 7:  minimum score was 0, maximum score was 2, 

with a mean score 0.89 (SD: 0.74).

VAS score was statistically analyzed using 
ANOVA with post‑hoc Bonferroni test for each 
subtypes – angulation (mesioangular, horizontal, 
vertical, distoangular), position (A, B, and C), and 
class (I, II, and III) [Table 4].
Day 1:  Mean VAS score for mesioangular impactions 

was 4.43 (SD: 0.76), horizontal was 5.50 (SD: 
0.84), vertical was 5.00 (SD: 0.71), and 
distoangular impactions was 5.33 (SD: 0.58).

Day 3:  VAS score for mesioangular impactions was 
2.93 (SD: 1.00), horizontal was 3.50 (SD: 0.84), 
vertical was 3.00 (SD: 0.71), and distoangular 
impactions was 3.33 (SD: 0.58).

Day 7:  VAS score for mesioangular impactions was 
0.79 (SD: 0.80), horizontal was 1.00 (SD: 0.89), 
vertical was 0.80 (SD: 0.45), and distoangular 
impactions was 1.33 (SD: 0.58).

Figure 3: Measuring tragus to pogonion distance Graph 1: Angulation classification of impacted teeth

Table 1: Classification of impacted teeth based 
on angulation, position and class (number and 

percentage of cases)
Number of  cases Percentage of  cases (%)

Angulation
Mesioangular 16 40
Horizontal 10 25
Vertical 7 17.5
Distoangular 7 17.5

Position
A 32 80
B 8 20
C 0 0

Class
1 10 25
2 29 72.5
3 1 2.5
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Day 1:  Mean VAS score for position A was 4.76 
(SD: 0.83) and position B was 5.14 (SD: 0.90).

Day 3:   VAS score for position A was 3.05 (SD: 0.92) 
and position B was 3.29 (SD: 0.76).

Day 7:  VAS score for position A was 0.86 (SD: 0.79) 
and position B was 1.00 (SD: 0.58).

Assessment of swelling

In 28 cases, effect of bromelain on reduction of 
swelling on day 1, day 3, and day 7 was compared 
with preoperative value (TR–PG distance in cm), and 
the obtained data was analyzed using ANOVA with 
post‑hoc Bonferroni test.

Preoperatively: minimum TR‑ PG distance was 13 cm 
and maximum was 17.60 cm, with a mean value of 
14.88 cm (SD: 1.03).
Day 1:  minimum distance was 13.80 cm, maximum 

was 18.50 cm, with a mean value of 
15.84 cm (SD: 1.08).

Day 3:  minimum distance was 13.50 cm, maximum 
was 18.00 cm, with a mean value of 
15.53 cm (SD: 1.08).

Day 7:  minimum distance was 13.20 cm, maximum 
was 17.60 cm, with a mean value of 
15.05 cm (SD: 1.03) [Table 5 and Graph 4].

Similarly, effect of bromelain on reduction of 
swelling on day 1, day 3, and day 7 was compared 
with preoperative value (TR–PG distance 
in cm), and the results were analyzed using 
ANOVA with post‑hoc Bonferroni test for each 
subtypes – angulation (mesioangular, horizontal, 
vertical, distoangular), position (A, B, and C), and 
class (I, II, and III) [Table 6].

Mesioangular angulation
Preoperative mean TR–PG distance was 
14.57 cm (SD: 0.94), on day 1 mean distance 
was 15.36 cm (SD: 0.89), on day 3 mean distance was 
15.13 cm (SD: 0.99), and on day 7 mean distance was 
14.64 cm (SD: 0.95).

Table 2: Effectiveness of bromelain for each difficulty index score-mild, moderate, and severe (number 
and percentage of cases)

Difficulty Index
Mild Moderate Severe

Number of  
cases

Percentage of  
cases (%)

Number of  
cases

Percentage of  
cases (%)

Number of  
cases

Percentage of  
cases (%)

Result
Effectiveness 13 86.7 10 58.8 5 62.5
Non‑Effective 2 13.3 7 41.2 3 37.5

Table 3:Pain assessment by visual analogue scale on days 1, 3, and 7
Number Minimum Maximum Mean SD P

VAS Day 1 28 3 6 4.86 0.85 <0.001
Day1>Day3>Day7VAS Day 3 28 2 5 3.11 0.88

VAS Day 7 28 0 2 0.89 0.74
VAS=Visual analogue scale

Graph 2: Effectiveness of bromelain for each difficulty index score

Graph 3: Pain assessment by VAS score
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on day 3 mean distance was 15.60 cm (SD: 1.27), and 
on day 7 mean distance was 15.02 cm (SD: 1.11).

Distoangular angulation
Preoperative mean TR–PG distance was 
15.33 cm (SD: 0.99), on day 1 mean distance 
was 16.53 cm (SD: 0.96), on day 3 mean distance was 
16.13 cm (SD: 1.03), and on day 7 mean distance was 
15.57 cm (SD: 0.93).

For position A
Preoperative mean TR–PG distance was 14.92 cm 
(SD: 1.09), on day 1 mean distance was 15.85 cm (SD: 
1.14), on day 3 mean distance was 15.56 cm (SD: 1.15), 
and on day 7 mean distance was 15.09 cm (SD: 1.09).

Graph 4: Assessment of Swelling

Table 4: Visual analogue scale score for each 
subtypes of impact teeth on days 1, 3, and 7

VAS Day 1 VAS Day 3 VAS Day 7
Mean SD Mean SD Mean SD

Angulation
Mesioangular 4.43 0.76 2.93 1.00 0.79 0.80
Horizontal 5.50 0.84 3.50 0.84 1.00 0.89
Vertical 5.00 0.71 3.00 0.71 0.80 0.45
Distongular 5.33 0.58 3.33 0.58 1.33 0.58

Position
A 4.76 0.83 3.05 0.92 0.86 0.79
B 5.14 0.90 3.29 0.76 1.00 0.58
C 0 0 0 0 0 0

Class
1 4.50 0.76 2.75 0.89 0.75 0.89
2 5.00 0.86 3.25 0.85 0.95 0.69

VAS=Visual analogue scale

Table 6: Effect of bromelain on swelling reduction (tragus‑pogonion distance) for each subtypes on 
preoperative day and days 1, 3, and 7

TR-PG Preop TR-PG Day 1 TR-PG Day 3 TR-PG Day 7
Mean SD Mean SD Mean SD Mean SD

Angulation
Mesioangular 14.57 0.94 15.36 0.89 15.13 0.99 14.64 0.95
Horizontal 15.43 1.21 16.47 1.08 16.10 1.01 15.75 0.93
Vertical 14.80 1.00 16.00 1.27 15.60 1.27 15.02 1.11
Distoangular 15.33 0.99 16.53 0.96 16.13 1.03 15.57 0.93

Position
A 14.92 1.09 15.85 1.14 15.56 1.15 15.09 1.09
B 14.74 0.89 15.81 0.99 15.44 0.93 14.91 0.87
C ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑

Class
1 14.70 0.95 15.48 1.12 15.32 1.10 14.83 0.97
2 14.95 1.07 15.99 1.06 15.61 1.09 15.13 1.06

TR=Tragus, PG=Pogonion, SD=Standard deviation

Table 5: Assessment of swelling (tragus‑pogonion distance) on preoperative day and days 1, 3, and 7
Number Minimum Maximum Mean SD P

TR‑PG Day 0 28 13.00 17.60 14.88 1.03 <0.001;
Day 0<Day 7<Day 3<Day 1TR‑PG Day 1 28 13.80 18.50 15.84 1.08

TR‑PG Day 3 28 13.50 18.00 15.53 1.08
TR‑PG Day 7 28 13.20 17.60 15.05 1.03
TR=Tragus, PG=Pogonion, SD=Standard deviation

Horizontal angulation
Preoperative mean TR–PG distance was 
15.43 cm (SD: 1.21), on day 1 mean distance 
was 16.47 cm (SD: 1.08), on day 3 mean distance was 
16.10 cm (SD: 1.01), and on day 7 mean distance was 
15.75 cm (SD: 0.93).

Vertical angulation
Preoperative mean TR–PG distance was 14.80 cm (SD: 
1.00), on day 1 mean distance was 16.00 cm (SD: 1.27), 
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For position B
Preoperative mean TR–PG distance was 14.74 cm (SD: 
0.89), on day 1 mean distance was 15.81 cm (SD: 0.99), 
on day 3 mean distance was 15.44 cm (SD: 0.93), and on 
day 7 mean distance was 14.91 cm (SD: 0.87).

No effective cases were found for position C.

For class I
Preoperative mean TR–PG distance was 14.70 cm 
(SD: 0.95), on day 1 mean distance was 15.48 cm (SD: 
1.12), on day 3 mean distance was 15.32 cm (SD: 1.10), 
and on day 7 mean distance was 14.83 cm (SD: 0.97).

For class II
Preoperative mean TR–PG distance was 14.95 cm 
(SD: 1.07), on day 1 mean distance was 15.99 cm (SD: 
1.06), on day 3 mean distance was 15.61 cm (SD: 1.09), 
and on day 7 mean distance was 15.13 cm (SD: 1.06).

No effective cases were found for Class III.

In 12 failed cases, average VAS Score on day 1 and day 
3 was calculated. On day 1, minimum VAS score was 
6, maximum was 8, with a mean of 7 (SD: 0.60). Out 
of 12 patients, 6 patients did not continue bromelain 
after 2nd day because of consistent pain. On day 3, for 
6 cases minimum VAS score was 5, maximum was 7, 
with a mean of 6.5 (SD: 0.84). The mean age of the 
patients was 27.72 years. Of the 40 patients, 26 were 
males (65%) and 14 were females (35%). Bromelain 
was effective in 28 (70%) patients and not effective in 
12 (30%).

DISCUSSION

The common problems patients complain of after the 
surgical removal of impacted teeth are pain, swelling, 
and trismus. Various measures such as application of 
ice, analgesics, anti‑inflammatory agents, and proteolytic 
enzymes have been practiced to minimize these 
complications.[2]

Bromelain is a blend of enzymes extracted from 
the stem and fruit of pineapple, Ananas comosus, and 
is known for its proteolytic action. It belongs to a 
family of sulfhydryl proteolytic enzymes, which 
also contain components such as acid phosphatase, 
peroxidase, many protease inhibitors, and organically 
bound calcium.[10] It is prepared by centrifugation, 
ultrafiltration, and lyophilisation of pineapple juice.[5]

In the past, studies have been carried out to determine 
the effect of orally administered bromelain in reducing 

the postsurgical complications; these studies suggested 
few mechanisms of actions such as the following.[7,11,12]

•	 Altering	pain	mediators	such	as	bradykinin
•	 	Inhibiting	 the	 synthesis	 of	 pro‑inflammatory	

prostaglandins, mainly PGE2
•	 	Its	 fibrinolytic	 action	 aids	 in	 the	 reabsorption	 of	

edema into the blood circulation

Overall, it was found to be effective in reducing pain, 
swelling, and healing time. However, its actions have 
been found to vary in different persons and different 
tissues in the same person.[7]

Several clinical studies have been carried out to 
determine the therapeutic uses of bromelain, and 
it has been found to be effective in minimizing the 
severity of angina pectoris and transient ischemic 
attack, osteoarthritis, autoimmune diseases, diarrhoea, 
cancer (by activating apoptosis), renal diseases, and 
respiratory diseases such as asthma, sinusitis, and 
eosinophilia. The other significant benefit of bromelain 
is that it enhances the permeability of antibiotics such 
as penicillin and tetracycline, thereby increasing their 
absorption.[5,13]

Even though studies have shown bromelain to have very 
low toxicity, its IgE‑mediated allergenic potential cannot 
be underestimated. It is recommended to administer 
bromelain before food and daily dosage should be 750–
1000 mg/day in divided doses.[10]

The aim of our study was to assess the effectiveness 
of bromelain in reducing swelling and pain after 
surgical removal of third molars. Quantifying facial 
edema or swelling is very difficult because it needs 
a three‑dimensional quantification; in our study, we 
estimated postoperative swelling by measuring the 
distance between tragus to pogonion. We measured pain 
assessment by using VAS scale.

We found that, in 28 out of 40 cases (70%), bromelain 
effectively reduced pain and swelling after extraction of 
third molars. Our results were in accordance with few 
other similar studies.[14,15]

Hozt et al. in a double blind study measured the distance 
between tragus and pogonion to estimate swelling after 
administration of placebo and bromelain (80 mg thrice 
daily for 6 days) after the extraction of third molars. 
They found a reduction in swelling. We also found the 
same results, however, the dose administered in our 
study was 200 mg twice a day (400 mg).[16]
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Inchingolo et al. and de la Barrera‑Nunez et al. also 
found a reduction in postoperative swelling after the 
extraction of third molars by using bromelain. They 
used bromelain in dose of 240 mg for 6 days and 
150 mg for three days.[7,8]

Whereas Majid et al. compared the efficiency of 
bromelain and diclofenac sodium after surgical removal 
of lower third molars and found significant reduction 
in pain in both the groups. They supported the 
effectiveness of bromelain in reducing postoperative 
pain, swelling, and postoperative life.[17]

Ordesi et al. found significant reduction in pain and 
swelling after extraction of third molars in patients who 
have taken bromelain when compared with controls.[9] 

In our study, bromelain effectively reduced pain and 
swelling in 28 out of 40 cases. Patients experienced less 
than moderate pain on day 1 after surgical removal of 
impacted third molar (mean VAS score being 4.86), 
which reduced to mild pain on day 3 (VAS score 
of 3.11) and which later significantly reduced to almost 
no pain on day 7 (VAS score 0.89). Our findings of 
reduced pain are in accordance with Inchingolo et al. 
and de la Barrera‑Nunez et al.[7,8]

Effectiveness of bromelain in reducing pain among each 
subtypes (angulations, positions, and classes) were also 
compared. We found bromelain to be more effective 
in mesioangular impactions followed by vertical, 
distoangular, and horizontal types. We also found 
bromelain to be more effective in impactions of position 
A than position B and class I than class II. This might be 
due to less tissue trauma and time taken for removal of 
mesioangular, position A, and class I types of impactions 
in later types.[8,9,17‑19]

Effectiveness of bromelain in reducing swelling 
among each subtypes (angulations, positions, and 
classes) was also compared. We found that bromelain 
was most effective for mesioangular impactions and 
least effective for horizontal impactions. Similarly, 
it was more effective for position A than position 
B and class I than class II types. Assessment of 
bromelain for three different difficulty index (mild, 
moderate, and difficult) were also evaluated. It was 
found that bromelain to be most effective (86.7%) 
for mild difficulty index, followed by difficult 
index (62.5%) and moderate difficult index (58.8%). 
Less effectiveness of bromelain for moderate difficulty 
index might be due to the fact that more horizontal 
angulations, position B, and class II index score were 
added in this category, which needed more operating 

time and experienced more intraoperative tissue 
trauma.[7‑9]

We recommend further such studies on a larger 
sample size and using placebo as controls to determine 
the effectiveness of bromelain in reducing pain and 
swelling after removal of impacted third molars, so 
that we can utilize its multitherapeutic benefits. There 
is also a need to conduct studies comparing different 
routes of administration as well as different doses of 
bromelain in altering pain and swelling after third 
molars removal.

Key findings

1.  Bromelain effectively reduced pain and swelling in 
28 out of 40 cases.

2.  Bromelain was more effective in mesioangular 
impactions, position A, and class I cases.

Strengths of the study

1.  Less cost: We used only Bromelain in our study 
which costs about 8 Rupee per tablet to the patient. 
We did not prescribe any other analgesics, which 
further reduced the cost.

2.  Reliable technique: As the technique used for the 
evaluation of parameters such as pain and swelling 
was simple, our technique was cost‑effective 
and reliable. Further, the fact that radiographic 
follow‑up was not done, makes the technique 
reliable.

Limitations

1. Lower sample size

Many controversies between various studies regarding 
different anti‑inflammatory effects obtained after 
administering bromelain might be mainly due to a 
lack of knowledge of the effective dosage of bromelain 
indicated for postoperative inflammation after the 
extraction of third molars. We suggest further studies 
focusing on the dose and time‑dependant effects of 
bromelain in reducing postoperative inflammation after 
third molars extraction, as previous studies and this 
study has shown that lower dosage at shorter intervals 
of time was more effective than higher dosage at longer 
intervals of time.

Hence, in future, studies with a higher sample size 
should be carried out to know exactly the analgesic 
and anti‑inflammatory effects of oral enzymes such as 
bromelain after third molars extraction.
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Our study evaluated the efficacy of bromelain for 
winters classification (angulation, position and class) 
and difficulty index specifically, which was not done in 
any other previous studies. In our study, we highlighted 
indications, contraindications, dosage, side effects, and 
toxicity of bromelain, which should act as reference for 
future studies on it.

CONCLUSION

A prospective randomized clinical study was 
done on 40 patients requiring surgical removal of 
impacted mandibular third molars. All the patients 
were administered bromelain after surgery to assess 
postoperative pain and swelling on day 1, 3, and 7. It 
was found that, in 28 patients, there was reduction in 
pain and swelling. Further studies have to be carried 
out to establish bromelain as a successful oral enzyme 
therapy for oral surgery patients.
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